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GEOLOGY AND MINERAL DEPOSITS
OF THE PONCHA SPRINGS SE QUADRANGLE,
CHAFFEE COUNTY, COLORADO

By RaLPH E. VAN ALSTINE

ABSTRACT

The Poncha Springs SE quadrangle is in the Arkansas
Valley between the Sawatch Range on the west, the south
end of the Park Range on the east, and the Sangre de
Cristo Mountains on the south. Altitudes in the quadrangle
range from 7,000 to 8,800 feet.

The geologic units mapped are Precambrian metamorphic
and igneous rocks, Tertiary volcanic and semiconsolidated
sedimentary rocks, and unconsolidated Pleistocene and Holo-
cene deposits. The metamorphic rocks are banded gneiss, con-
sisting of gneiss, schist, phyllite, granofels, quartzite, and
skarn; hornblende gneiss; and metagabbro. Concordant bod-
ies of metagabbra locally intrude the older gneisses. The
total aspect of the metamorphic terrane suggests formation
from a mixed section largely composed of basalt flows, tuffs,
and sedimentary rocks derived from these voleanic materials.
The igneous rocks consist of dikes and sills of granitie
pegmatite that cut the metamorphic complex and the meta-
gabbro bodies.

The Tertiary voleanie rocks, Oligocene in age, are, from
oldest to youngest, a lower rhyolitic ash-flow tuff, rhyodacite
flow and tuff, and an upper rhyolitic ash-flow tuff. Tertiary
beds of clay, silt, sand, and gravel of the Dry Union Forma-
tion locally contain volcanic ash. These predominantly flood-
plain, alluvial-fan, pond, and mudflow deposits are Miocene
and Pliocene in age, on the basis of vertebrate fossils.

Quaternary deposits, mainly Pleistocene alluvial gravels
and Holocene alluvium, fan alluvium, and landslide debris,
locally mantle the Dry Union Formation. The Pleistocene
gravels formed chiefly as outwash from multiple stages of
mountain glaciation in the Sawatch Range to the west.

Structurally, the quadrangle is at the south end of the
broad Arkansas Valley, a graben which is one of several units
of the north-trending Rio Grande rift system. The major
structural features of the quadrangle are Precambrian folds
and Tertiary faults.

The landscape in this area is characterized by gently slop-
ing surfaces at 10 levels. The earliest surface is a pediment
of Tertiary age; three intermediate surfaces are pediments
of early Pleistocene age; and six lower surfaces are on ter-
races of later Pleistocene age.

Deposits described include base metals (copper-zinc), fluor-
spar, gravel and sand, manganese, and pegmatite minerals
(beryl, columbite-tantalite, feldspar, and muscovite). Copper
and zinc have been produced from the once important Sedalia
mine northwest of Salida. Substantial deposits of gravel and

sand are found, especially in the Pleistocene units, and pro-
duction has come from three of these units in the quadrangle.
The Precambrian pegmatites have yielded a small quantity of
the four minerals listed above,

INTRODUCTION

The Poncha Springs SE quadrangle, a 714-minute
map area about 100 miles southwest of Denver, is in
the southern part of Chaffee County, central Colo-
rado. It is at the west edge of Salida and covers
nearly 60 square miles of T. 49 and 50 N., R. 8 and
9 E., New Mexico principal meridian (fig. 1).

The quadrangle is in the Southern Rocky Moun-
tains and is traversed by the Arkansas and South
Arkansas Rivers. The area is just east of the Conti-
nental Divide in the Sawatch Range, at the north
edge of the Sangre de Cristo Mountains, and at the
south termination of the Mosquito or Park Range.
It is readily accessible from U.S. Highways 50 and
285, Colorado State Highway 291, and Chaffee Coun-
ty roads.

This report describes the Precambrian, Tertiary,
and Pleistocene geology and the examined deposits
of copper-zine, fluorspar, gravel and sand, manga-
nese, and pegmatite minerals. The fieldwork was
done between 1961 and 1965. Unless otherwise stated
in the text, the rock-forming minerals were identified
with a flat-stage petrographic microscope; index oils
and compositional curves were also used.

EARLIER REPORTS

Early geologic information on the area under in-
vestigation is given in several publications of the
Hayden surveys (Hayden, 1869, p. 76-78; 1874, p.
48-50; and 1876, p. 51-53). Cross (1893, 1895) pub-
lished some mineralogic and chemical data on the
Precambrian and Tertiary rocks of the Salida area.
The Sedalia copper-zinec deposit northwest of Salida
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GEOLOGIC UNITS b

ophitic texture is locally preserved, and some horn-
blende crystals contain remnants of diopsidic py-
roxene. Dark-green hornblende forms 45 to 65 per-
cent of the metagabbro; the remainder is plagio-
clase, An,, to Ang. Other minerals found in small
quantities include biotite, quartz, magnetite, sphene,
apatite, epidote group minerals, and chlorite.

ORIGIN OF THE METAMORPHIC ROCKS

The local preponderance of quartz over other min-
erals, the persistence of thin layers along strike for
hundreds of feet, and the compositional differences
between layers suggest that parts of the banded
gneiss unit were formed by metamorphism of sedi-
mentary rocks. The composition of the layers indi-
cates that the sedimentary progenitors were beds of
sandstone, graywacke, shale, and rare carbonate
rocks. The leucocratic varieties lacking composition-
al banding probably had a different origin. Outside
this quadrangle, to the south and east, rocks that
seem to belong with this light-colored assemblage of
metamorphic rocks locally show very little recrystal-
lization or deformation compared with those nearer
a large intrusive body of gneissic quartz monzonite
to the north (Van Alstine, 1969, pl. 1). Preservation
in some of relict euhedral crystals, flattened porphy-
ritic pumice clots, and shardlike features suggests
welded tuffs. Other rocks with bedding were proba-
bly formed by sedimentary reworking of silicic vol-
canic materials. Similarly, breccias of metabasalt or
meta-andesite and amphibolitic graywackes indicate
reworking of basaltic volcanic materials.

Cross (1895, p. 292) regarded the Precambrian
rocks of the Salida area as metamorphosed volcanic
and intrusive rocks, even though he mentioned that
some resembled quartzites and other metasedimen-
tary rocks. He recorded metadiorite with ophitic tex-
ture, rhyolite porphyry, micaceous and amphibolitic
schist, and gneissic rocks. Lindgren (1908, p. 160-
161) considered the amphibolitic schists to be masses
of gabbro or diabase intrusive into micaceous meta-
sedimentary rocks. A chemical and mineralogical
study of several concordant ortho-amphibolites of
the Salida area (Van Alstine, 1971) showed that
some were amygdaloidal basalt flows and others were
gabbro sills. A metabasalt here has higher values in
Si0,, K,0, Be, Nb, Pb, Sr, V, Y, Yb, and Zr and lower
values in MgO and CaO than the metagabbros.

The total aspect of this metamorphic terrane im-
plies formation from a mixed section consisting
largely of basalt flows, silicic tuffs, and sedimentary
rocks derived from these voleanic materials.

PEGMATITE

Dikes and sills of coarse granitic pegmatite, some
containing commercially valuable minerals, cut the
metamorphic complex and a few of the metagabbro
sills. A swarm of steeply dipping northeast-trending
pegmatites transects the metamorphic rocks north
of Salida (pl. 1). The dikes are especially abundant
northeast of the old Sedalia copper-zinc mine, where
some are about 50 feet thick. Only the larger bodies
are shown on the geologic map. Most of the pegma-
tites have a pronounced topographic expression and
are readily located on aerial photographs.

The pegmatite swarm is localized along a strong
regional structure, the southeast limb of an anti-
form (pl. 1). Apparently it is genetically related to
the large mass of gneissic quartz monzonite exposed
about 21% miles to the north in the adjacent quad-
rangle (Van Alstine, 1969, pl. 1). The dikes and sills
are regarded as the external pegmatites that formed
in the wallrocks 1-3 miles from the large intrusive
body, whereas previously described (Van Alstine,
1969, p. 8) pegmatites are chiefly within the intru-
sive mass. Heinrich (1953, p. 68) suggested that
external pegmatites owe their more distant position
from batholiths to a relatively late withdrawal from
the pegmatite hearth, which resulted in increased
fluidity, greater rare-element content, and greater
permeability of the surrounding rocks.

The pegmatites are composed chiefly of quartz,
microcline, plagioclase, biotite, and muscovite but
also contain beryl, columbite-tantalite, magnetite,
hematite, fluorite, and garnet. Locally, the quartz
and microcline have graphic texture. As few of the
pegmatites have been opened by prospecting, little
is known about their continuity and internal struc-
ture. Some are zoned, however, and contain concen-
trations of beryl, columbite-tantalite, muscovite, or
feldspar. The pegmatite minerals are described later,
under the section on economic geology.

A shallow pit dug on an east-trending pegmatite
near the northeast edge of sec. 12, T. 50 N,, R. 8 E.,
exposes a dike 8-10 feet thick in which graphic
granite composed of feldspar, quartz, biotite, and
magnetite was brecciated and mineralized with a
later generation of cleavelandite, purple and color-
less fluorite, green muscovite, and quartz. The hand
specimens are radioactive, probably from uranium,
when tested with a scintillometer.

TERTIARY ROCKS
VOLCANIC ROCKS

In the map area, Tertiary voleanic rocks rest
directly on the Precambrian rocks. The Tertiary vol-
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canic rocks of the adjoining quadrangle to the north
(Van Alstine, 1969, p. 9-18) consist of rhyodacite
ash, volcanic mudflow deposit, and flow; a rhyolitic
ash-flow tuff (ash-flow 1 of Epis and Chapin, 1968)
dated by the potassium-argon method as early Oligo-
cene or approximately 35-37 million years; and a
late Oligocene sequence of pyroclastic and flow rhyo-
lite (Nathrop Volcanics). The rhyolitic ash-flow tuff
is the only one of these volcanic units found in the
northeast part of the Poncha Springs SE quad-
rangle; it is also present near the southwest corner
of the quadrangle as a small remnant of lower rhyo-
litic ash-flow tuff. At the latter locality it is overlain
by rhyodacite flow and tuff and an upper rhyolitic
ash-flow tuff, all of Oligocene age. This sequence is
overlain by semiconsolidated sediments of the Dry
Union Formation (late Miocene and Pliocene).

The lower and upper ash-flow tuffs may have come
from the Bonanza volcanic center, 11 miles south of
the quadrangle and in the northeast part of the San
Juan field (Burbank, 1932; Lipman, Steven, and
Mehnert, 1970) ; a source west of the Salida area
recently has been proposed (Chapin, Epis, and
Lowell, 1970). The ash-flow tuff in the northeast
part of the quadrangle evidently was preserved in
the downfaulted western end of an east-trending
paleovalley that localized these and other ash flows
(Epis and Chapin, 1968, p. 69). A slightly younger
Oligocene ash-flow tuff in this paleovalley was map-
ped in Railroad Gulch by Lowell (1971, pl. 1) about
1 mile northeast of outcrops of the lower ash-flow
tuff at the north edge of the Poncha Springs SE
quadrangle.

LOWER RHYOLITIC ASH-FLOW TUFF

The lower rhyolitic ash-flow tuff locally is several
hundred feet thick and covers nearly 2 square miles
in the northeastern and southwestern parts of the
quadrangle. The two main areas of tuff to the north
(pl. 1) may be different cooling sheets of the lower
ash flow, as previously suggested (Van Alstine, 1969,
p. 12). This lower ash flow formerly was regarded
as the equivalent of ash-flow 4 of the units in the
Thirtynine Mile volcanic field (Chapin and Epis,
1964, p. 148-151) to the northeast, but these authors
now consider it to belong in their ash-flow 1, a multi-
ple-flow simple-cooling unit (Chapin, C. E., written
commun., 1970). Chemical analyses of vitrophyric
and devitrified ash-flow tuffs indicate that they are
rhyolitic to quartz latitic in composition.

The largest patch of lower ash-flow tuff to the
northeast consistently contains a basal black vitro-
phyric densely welded tuff which ranges from less

than a foot to more than 20 feet thick. This vitro-
phyre is 60-70 percent brown isotropic glass having
an index of refraction slightly less than 1.51. It
shows fluidal layering, perlitic structure, and shard
structure and contains abundant crystal fragments
of commonly zoned sanidine, zoned oligoclase-ande-
gine, biotite, magnetite, apatite, zircon, and very
rare augite. Pollen and spores from a carbonized un-
welded zone at the base of the black vitrophyre indi-
cate an Oligocene age (Van Alstine, 1969, p. 14-15).

In the lower ash flow, pinkish-gray to reddish-
brown porphyritic and devitrified welded tuff, which
overlies the black vitrophyre, is composed of abun-
dant sanidine, oligoclase-andesine, and biotite and of
rare quartz, cristobalite, tridymite, magnetite, apa-
tite, zircon, fluorite, sphene, and topaz in a micro-
crystalline and locally glassy groundmass that is
white, gray, yellow, red, or brown in reflected light.
Sanidine crystals, some zoned, are as much as 8 mm
long. Fairly abundant inclusions of volcanic and Pre-
cambrian rocks generally are less than an inch in
diameter. The devitrified welded tuff commonly is
gilicified and near faults may also be argillized,
sericitized, chloritized, carbonatized, pyritized, or
fluoritized.

RHYODACITE FLOW AND TUFF

Near the southwest corner of the quadrangle, a
small patch of lower rhyolitic ash-flow tuff is over-
lain by an estimated 150 feet of rhyodacite flow and
interbedded tuff and by an unknown thickness of
upper rhyolitic ash-flow tuff. The rhyodacite flow
contains vitrophyric layers, locally perlitic or colum-
nar. Closely spaced joints in places give the rhyo-
dacite flow a pronounced platy structure. Near the
top of the flow, a brown lithic tuff is composed of
small angular fragments of rhyodacite in a similar
matrix, and a white vitric tuff consists of rare
phenocrysts of biotite, andesine, quartz, hornblende,
and unzoned sanidine in a matrix of nearly isotropic
glass having abundant pumice fragments and shard
structures.

The gray-brown rhyodacite porphyritic lava flow,
which makes up most of this unit, consists of pheno-
crysts of abundant plagioclase and bronze-brown to
black biotite; rare sanidine, augite, hypersthene,
and hornblende; and accessory magnetite-ilmenite,
apatite, zircon, and fluorite. In most thin sections the
apatite is cloudy gray or pleochroic in shades of pink
and yellow. The plagioclase commonly is andesine-
labradorite and is strongly zoned; some is as calcic
as An,; and is rimmed by albite. The groundmass
generally is a hematite-stained microcrystalline ag-



























ECONOMIC GEOLOGY 15

p. 424) reported the occurrence of staurolite. The
glaucophane(?) reported by Lindgren (1908, p. 165)
probably is one of the actinolite, anthophyllite, or
tremolite varieties of fibrous amphibole in the
wallrocks.

The following ore and gangue minerals, listed al-
phabetically, are present on the dump or in the work-
ings at the Sedalia mine: anglesite, aurichalcite,
azurite, barite, calcite, cerussite, chalcanthite, chal-
cocite, chrysocolla, cuprite, gahnite, galena, gold,
gypsum, hematite, hemimorphite, hydrozincite,
limonite, magnetite, malachite, marcasite, melan-
terite, opal, psilomelane, pyrite, pyrrhotite, quartz,
rosasite(?), silver, smithsonite, sphalerite, tenorite,
willemite, and an unnamed yellow sulfate of lead and
copper that was reported by Lindgren (1908, p. 164).

Polished-section study of the sulfide ore shows
chiefly sphalerite, chaleopyrite, and anisotropic mar-
cagite replacing and marginal to muscovite and fib-
rous silicate minerals. The presence of marcasite was
confirmed by X-ray. The sphalerite contains rem-
nants of unreplaced earlier marcasite and chalcopy-
rite and exsolved lamellae of chalcopyrite. Locally,
chalcopyrite is altered to chalcocite.

The ore body is a flat lens 800 feet long and at most
150 feet thick striking east and dipping 50°-70° S.
(Lindgren, 1908, p. 163). The amphibolitic rocks are
intruded by granitic pegmatites; the largest pegma-
tite dike cuts the main southward-dipping ore body,
and ore was mined beneath the dike. In the sequence
of layered metamorphic rocks, some amphibolitic
layers were more susceptible to attack and were mas-
sively replaced by sulfide minerals. A fault system at
the Sedalia mine (pl. 1) extends northwest, where it
is strongly mineralized with fluorspar in the Browns
Canyon district (Van Alstine, 1969, p. 30-43). Other
faults, also later than the mineralization, strike
about N. 20° W. and dip 40°-70° W.

The deposit is completely oxidized at the surface
and partly oxidized to about 300 feet below the pres-
ent outcrop (Heyl, 1964, p. C31). The upper 100 feet
has been leached to a gossan consisting mostly of
limonite, quartz, malachite, and a little yellow earthy
sulfate of lead and copper. The secondary zine and
copper minerals formed an ore body in the second
hundred feet, from which much of the 60,000 to
75,000 tons of ore was produced before 1908 (Lind-
gren, 1908, p. 161). Heyl (1964, p. C31, C42-C44,
C83) described this oxidized ore, gave an analysis
of sulfate-bearing material from the dump, and dis-
cussed the derivation of the supergene zinc and cop-
per minerals from the sulfides.

Wallrock alteration at the Sedalia mine consists
largely of the formation of epidote, clinozoisite, ser-
pentine, biotite, phlogopite, chlorite, tale, and seric-
ite. These hydrous silicates formed by retrograde
metamorphism of earlier formed silicates in the
metamorphic rocks. Phlogopite and tale veinlets
locally cut bladed prisms of tremolite. Some of the
late retrograde clinozoisite, pink in hand specimen
but colorless in thin section, resembles thulite, the
manganiferous variety. Study of the light-green
chlorite coating almandite garnet at this mine re-
vealed a nearly uniaxial aphrosiderite or ripidolite
variety high in aluminum, iron, and magnesium
(Penfield and Sperry, 1886, p. 310).

FLUORSPAR

Although the Poncha Springs SE quadrangle is
immediately south of the Browns Canyon district, a
former major center of fluorspar production (Van
Alstine, 1969), no fluorspar has been mined in the
quadrangle. Late Tertiary faults, like those mineral-
ized with fluorite in the adjoining quadrangle, are
common in the area, however, and along a few, fluor-
ite has been observed. Possibly additional exploration
would be successful in finding ore bodies.

Pink fluorite, barite, calcite, chalcedony, and pyro-
lusite (X-ray identification by Edward Chao, U.S.
Geol. Survey) are exposed in a 15-foot prospect
trench across a fault zone between rhyolitic welded
tuff of Oligocene age and Precambrian leucocratic
gneiss in SE14, sec. 2, T. 50 N, R. 8 E. (pl. 1). The
fluorite was introduced into the northwest-trending
fault late in the sequence of mineralization, for
fluorite veinlets cut the other minerals; fluorite crys-
tals are as large as one-fourth of an inch on an edge.
As other faults nearby also contain some fluorite,
and chalcedony float is abundant, this area adjoin-
ing the fluorspar district on the south may warrant
further prospecting.

At a prospect along a gulch in NE1/ sec. 6, T. 50
N., R. 9 E., Precambrian gneiss was brecciated along
a north-south fault zone, altered to chloritic schist,
and mineralized with veinlets of white and purplish
fluorite. The fluorite is massive and in cubes, and is
accompanied by quartz, manganese oxides, and
limonite. The thickest fluorite veinlet is only about
114 inches thick, and the mineralized fault zone is
estimated to contain 10-15 percent CaF.,.

Fluorite was seen at two other localities in Pre-
cambrian rocks. Purple and colorless fluorite was the
last mineral to form in a steeply dipping pegmatite
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dike striking east-west in gneiss at the northeast
edge of sec. 12, T. 50 N., R. 8 E. The dike, 8-10 feet
thick, is composed largely of quartz, feldspar, mag-
netite, and green muscovite. The hand specimens are
radioactive when tested with a scintillometer, proba-
bly because of uranium content. In a gulch south-
west of Poncha Springs at the east edge of sec. 17,
T. 49 N, R. 8 E,, and at an altitude of about 8,000
feet, float specimens of chloritized gneiss are coated
with purple fluorite. The material was not found in
place, but similar chloritized rock was seen in east-
trending faults mapped here, and possibly late fluor-
ite wag introduced into some of them.

GRAVEL AND SAND

Extensive deposits of gravel and sand in this quad-
rangle are worked intermittently, chiefly as sources
of construction material. Any of the Pleistocene
gravel units is potentially a substantial source of
gravel, but generally the older ones have more clay
and calcium carbonate and are less suitable for con-
crete aggregate than the younger Bull Lake, Pine-
dale, and Holocene deposits. Gravel 6 is worked most
(table 2) and from several pits (pl. 1) ; a small pit
wag started in gravel 3.

TABLE 2.—Gravel pits in the Poncha Springs SE quadrangle,
Chaffee County, Colo.

Pleistocene
gravel unit

Location represented !

NW1 sec. 22, T. 50 N.,, R. 8 E
Border secs, 7-8, T. 49 N, R. 9 E __________
SE% sec. 23, T.50 N, R.8E _ . _________
NW% sec. 32, T.50 N, R.8E ______________

1 Stratigraphic position and correlation given in table 1.

woemd

The Pleistocene gravels consist of boulders, cob-
bles, and pebbles of Precambrian and Tertiary gran-
itic rocks, fine-grained and porphyritic Tertiary in-
trusive and volcanic rocks, Precambrian metamor-
phic rocks, and Paleozoic sedimentary rocks—all in
a sandy and silty matrix. In working the deposits,
excessively large and hard boulders are to be avoided,
such as the huge angular blocks of Precambrian de-
bris in gravel 7 at the mouth of Browns Canyon.
These boulders are as much as 25 feet across and
probably were derived from a landslide about 2 miles
to the north (Van Alstine, 1969, p. 25).

Recorded production of sand and gravel from Chaf-
fee County in 1964 was 282,000 tons (U.S. Bur.
Mines, 1965, v. 3, p. 242). Nearly all output was made
by crews of the State and County Highway Depart-
ments and by a contractor for the U.S. Forest Serv-

ice. The remainder was production from pits south
of Salida by the Redi Mixt Concrete Co., which has
been the largest private local producer since 1950. In
1964, the Shavano Sand and Gravel Co. began operat-
ing a plant to supply all types of aggregate; maxi-
mum daily production was about 150 cubic yards
from the open pit in gravel 6 in SE14 sec. 23, T.50
N,, R. 8 E., northwest of Salida.

On the Holocene alluvial fans along the Arkansas
and South Arkansas valleys, yellowish-gray to brown
eolian sand locally is more than 25 feet thick. The
engineering and other physical properties of similar
windblown sand along the Arkansas River near
Pueblo are given by Scott (1969, p. 102-106). Eolian
sand has a potential use as plaster sand.

MANGANESE

Black manganese oxide, largely hard psilomelane,
formed in several places in Precambrian metamor-
phic rocks. X-ray spectrometer analysis using cop-
per radiation showed major peaks representing d-
spacings characteristic of psilomelane. Manganese
oxides were found at the following four localities
northwest of Salida:

NE1/ sec. 12, T. 50 N., R. 8 E.
NE1j sec.7, T.50 N, R. 9 E.
SE14 sec. 7, T.50 N,, R.9 E.
SW1/, sec. 8, T.50 N, R.9 E.

The first site overlooks Longs Gulch and is un-
doubtedly the locality 414 miles northwest of Salida
described by Muilenburg (1919, p. 29-31), who re-
ported pyrolusite, wad, and psilomelane 8 inches to 5
feet thick and analyzing 27-43 percent manganese;
the vein was said to have been traced 10-12 miles,
to pass near the old Sedalia copper-zinc mine, and
to extend west to similar deposits along the Arkan-
sas River. The present investigation does not confirm
the suggested continuity of this manganese minerali-
zation and finds that all these deposits are small and
isolated.

The wallrock at all four manganese deposits is
similar but not identical; leucocratic fine-grained
gneiss predominates, containing chiefly quartz,
microcline, and plagioclase. The rocks are well lay-
ered, and some layers are quartzite. Locally, the
rock is green and contains chlorite, sericite, or
actinolite. Foliation and layering strike about N.
50° E. in this area and dip 40°-60° SE. The white
gneiss was brecciated and cemented by botryoidal
black manganese oxides and by a later generation of
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botryoidal and stalactitic calcite that is especially
observable on the upper sides of cracks. All deposits
are near strong late Tertiary faults.

Little prospecting work has been done at the de-
posits, which seem small and spotty. Most consist of
1-2 feet of breccia that is cemented with manganese
oxide and may contain 25-45 percent manganese.
The largest excavation is a pit about 10 feet in di-
ameter at the westernmost deposit. Similar veinlets,
nodules, and replacement masses elsewhere in Colo-
rado have been prospected but have yielded little
ore (Crittenden, 1964, p. 101-102). They may be-
come the source of small quantities of high-grade
manganese ore under emergency conditions, when
the price is high.

Pyrolusite, manganite, and psilomelane are found
in the fluorite veins nearby (Van Alstine, 1969, p.
33) cutting Oligocene volcanic rocks and Precam-
brian rocks. The Leadville Limestone of Mississip-
pian age contains manganese deposits north of
Salida near Turret and also east of Salida near
Wellsville (Muilenburg, 1919, p. 28-32; Jones, 1920,
p. 63-67).

PEGMATITE MINERALS

Precambrian pegmatites within the Poncha
Springs SE quadrangle have had a small production
of beryl, columbite-tantalite, feldspar, and muscov-
ite. The pegmatite area extends southwest of the
Turret pegmatite district (Hanley and others,
1950), which was productive chiefly during World
War I and at intervals thereafter. For several years
the Turret district was the State’s largest feldspar
producer (Baillie, 1962, p. 9) and until 1963 also
had produced 25,487 pounds of beryl, 185 tons of
muscovite, and a small quantity of columbite-tanta-
lite (Meeves and others, 1966, p. 7). Every pegma-
tite in the quadrangle is potentially beryl-bearing,
and the area is near the center of a large beryllium-
rich province of Colorado (Siems, 1963, fig. 3). No
pegmatite was seen, however, having sufficient ton-
nage and grade for the profitable extraction of beryl
alone, under present conditions. Beryl may be re-
covered from some pegmatites as a byproduct of
mining feldspar and scrap mica.

Several pegmatites have been prospected by ex-
cavating shallow pits or by stripping adjacent to
the outcrops. The Bonus Extension deposit, the most
extensively explored pegmatite in the quadrangle,
probably is typical of others in the area. The group
of claims, which was held by John Kostele of Salida,

and associates, is in SW14,NW1/ sec. 8, T. 50 N., R.
9 E., at an altitude of about 8,640 feet (pl. 1). The
deposit is on the crest of a ridge overlooking Salida
and is reached by driving north from Salida over
Chaffee County 180 (Ute Trail) for about 8 miles to
the Longs Gulch trail road; west on this road for
about 8 miles to a turnoff to the southwest; and then
about 2 miles along a mine access road. The work-
ings consist chiefly of an opencut quarry site 15-25
feet wide, 15 feet deep, and more than 150 feet long.
The deposit was explored in the early 1950’s and
1960’s, when a small quantity of feldspar, mica,
beryl, and columbite-tantalite was produced.

The Bonus Extension pegmatite strikes about N.
50°-70° E., essentially parallel to the strike of the
foliation of the adjacent quartz-feldspar-biotite
gneiss, and dips steeply northward and southward.
It consists chiefly of an intermediate zone of micro-
cline, albite, quartz, muscovite, biotite, and garnet,
and a core of feldspar and quartz. Beryl and colum-
bite-tantalite are distributed erratically in both of
these zones. Garnet crystals as much as 5 inches in
diameter have weathered out of the pegmatite and
adjacent metamorphic rock northeast of the pegma-
tite; similarly occurring large crystals of almandite
garnet were reported (Van Alstine, 1969, p. 8) in
adjacent areas.

The beryl forms blue-green euhedral, subhedral,
and anhedral crystals, some tapered, less than one-
fourth of an inch to a foot in diameter and as much
as 4 feet long. The index of refraction of the ordi-
nary ray, which varies inversely with the BeO con-
tent, is about 1.575. A study (W. T. Schaller, writ-
ten commun., 1948) suggests that beryl having this
index contains about 13.5 percent BeO. The coarser
material in the intermediate zone, where the beryl
content is visually estimated to be about 1 percent, is
best suited for hand sorting. About 20 tons of beryl
have been recovered from this pegmatite.

The presence of columbite-tantalite, a hard, black,
nonmagnetic, metallic mineral with a brownish-
black streak, was confirmed by X-ray. The mineral
occurs in thin plates, equant crystals, and lumps as
much as 8 inches in diameter; however, it probably
forms less than 0.01 percent of the pegmatite. The
specific gravity was determined to be about 6. Com-
parison with published analyses (Palache, Berman,
and Frondel, 1944, p. 783) suggests that columbite-
tantalite having such a specific gravity contains
about 35 percent Ta,O;. A columbite-tantalite close
to this composition from a pegmatite near Canon
City, Colo., contains 22 percent Ta.,O; (Headden,
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1905). The columbite-tantalite from the Bonus Ex-
tension pegmatite was tested with a discriminating
scintillometer and found to be strongly radioactive
because of contained uranium. Other black metallic
minerals of the pegmatite that might be confused
with columbite-tantalite are magnetite and its non-
magnetic pseudomorph, martite, which is a hema-
tite with a red-brown streak and a specific gravity ot
about 4.9.

The pegmatites may be of greatest value as poten-
tial sources of potassium feldspar (microcline) and
scrap mica. Soda feldspar (albite) is less conspicu-
ous than the potassium variety in the pegmatites,
and it is not the fine-grained type that was produced
in large quantity from the nearby Homestake feld-
spar mine (Hanley and others, 1950, p. 28-24). The
muscovite of the pegmatites generally is of poor
quality or too scarce to be of commercial importance.
Much muscovite occurs as small irregular warped
books ; some is fine grained and green.
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